The historical happenings in relation to the implementation of UNESCO's Man and the Biosphere (MAB) Programme in South Africa have never been officially documented. The MAB Programme is a much undervalued framework in South Africa; the biosphere reserves have huge potential as landscapes where socio-ecological land management can be practised towards a more sustainable future for all. The global origin of the MAB Programme, its implementation in South Africa over the past few decades, and its challenges and benefits are discussed here.
The essence of the biosphere reserve concept is about the combination of three complementary functions: conservation (of landscapes, ecosystems, species and genetic variation), sustainable development (fostering economic development which is ecologically and culturally sustainable), and logistical support (research, monitoring, education and training). 3 These functions need to be implemented within a defined landscape and delimited according to a zonation system along a progression from preservation to sustainable resource use in the form of an inner core area, buffer zones and an outer transition zone. The functions support the notion of sustainable development as it is widely used today. As the term 'sustainable development' was only defined during the Brundlandt Commission in 1987, biosphere reserves were quite progressive at the time and pre-dated formal recognitions of sustainable development.
The Vision for Biosphere Reserves into the Twenty-first Century, which also emerged from the Seville Conference, emphasised that biosphere reserves could become models for sustainable development and theatres for reconciling people and nature. Although biosphere reserves are not recognised as formal protected areas, the concept offers a landscape-scale management framework that supports and demonstrates sustainable development. [7] [8] [9] [10] The 5-year follow-up to the Seville Conference, the Seville +5 International Meeting of Experts, was held in Pamplona, Spain, in November 2000. Since Seville +5, biosphere reserves have entered a new phase with greater emphasis on their contribution to socio-economic development.
The third World Congress of Biosphere Reserves was held in February 2008 in Madrid, Spain. The congress adopted the Madrid Action Plan which plotted the strategy of the MAB Programme for 2008 to 2013 at the levels of the MAB Bureau and Secretariat, regional networks, national MAB committees, and individual biosphere reserves. The Madrid Action Plan promoted biosphere reserves as 'the principal internationally designated areas dedicated to sustainable development in the 21st century' 11 .
The Man and the Biosphere Programme in South Africa
The era 1990 to 1999
The MAB Programme was introduced to South Africa in the early 1990s coinciding with the country re-entering the international arena. The year 1990 proved to be the start of major change in South Africa. On 11 February 1990 Nelson Mandela was released from prison and the country was slowly starting to prepare for a democracy.
In 1990 the Chief Directorate of Nature and Environmental Conservation drafted a document on a potential holistic conservation strategy for the entire Fynbos Biome. 12 Although it was drafted 20 years ago, the document emphasised the looming transformation and destruction of natural habitats that would result in a loss of environmental quality and a degraded quality of life. The involvement of local communities in conservation and development issues was highlighted in the document as being critically important. The UNESCO MAB Programme was singled out as the most appropriate for a holistic approach to conservation. 12 It was intended that a Fynbos Biome biosphere reserve would offer a colligative framework toward the optimal integration of conservation and development in the Biome. In 1995, the Western Cape provincial cabinet approved a submission on the implementation of bioregional planning as a basis for spatial planning in the province. Bioregional planning is framed as a management system to promote sustainable development practices that are implemented through biosphere reserves. 13 Around the country a number of sites were identified for biosphere reserve status. Some provincial governments (specifically the Western Cape, Limpopo and Mpumalanga) became more interested in the MAB Programme. Negotiations and collaborations with relevant stakeholders and role players eventually led to the designation of South Africa's first official biosphere reserve in 1998: the Kogelberg Biosphere Reserve. 14 
The era 2000 to 2007
The year 2000 marked the final adoption of bioregional planning as a framework for the Western Cape Province. 15 The bioregional planning framework provides guidelines for all planning documentation and biosphere reserves are identified as a spatial model for the implementation of the principles. Bioregional planning makes use of a system of Spatial Planning Categories that was based on the three-tiered zonation system of biosphere reserves.
The biosphere reserve fraternity in South Africa has had a number of 'get-togethers' to discuss issues of joint importance and to muster up government support for biosphere reserves in the country. The first official meeting was the First Southern African Biosphere Reserve Learning Seminar that was strongly supported by UNESCO It is stated in the Position Paper for Biosphere Reserves that the MAB Programme could play a more prominent role in current government strategies related to poverty alleviation, environmental sustainability, social upliftment, transformation and economic development. Within the South African context the biosphere reserve concept should be realised as a valuable land management tool with which to integrate people and the environment in a manner that supports the country's natural and cultural conservation and sustainable development objectives while improving human well-being. Thus the vision for South African biosphere reserves is stated as follows 16 : 'South African biospheres are special landscapes where socio-ecological land management is practised towards a more sustainable future for all'.
The Department of Environmental Affairs (DEA), being the focal point for implementing the MAB Programme, had the responsibility of establishing a national MAB committee. This task was completed in 2010 and the committee had its first meeting in November of that year. The roles and responsibilities of the National MAB Committee is defined in an approved terms of reference. The DEA provides the secretariat. Members of the Committee include representatives of national and provincial government, as well as all designated biosphere reserves and biosphere reserve initiatives throughout the country. The Committee has regular biannual meetings and workshops.
At present the MAB Programme is active in five provinces. In the Western Cape, the Department of Environmental Affairs and Development Planning gave prominence to the UNESCO MAB principles and the implementation of biosphere reserves in their operational plan (Smith W 2009, oral communication, July 29) . The establishment of biosphere reserves is listed as a key performance area of the department. The department funds individual biosphere reserves in the province within a limited budget, mainly for logistical support such as operational expenses.
In the Limpopo Province, the responsibility for the MAB Programme falls under the Department of Economic Development, Environment and Tourism. The MAB Programme and biosphere reserves are also a performance area of the department. Funding support to biosphere reserves is provided by the department in the form of limited logistical support and funds towards the compilation of management plans. The Mpumalanga Province provides support to the MAB Programme through the Mpumalanga Tourism and Parks Agency.
The MAB Programme should be seen as a vehicle for implementing provincial policies as well as a strategic partner in support of provincial agendas such as sustainable development, climate change adaptation, environmental education and training.
The biosphere reserve concept in landscape management in South Africa
Within the South African context, agencies are using a series of seemingly different instruments to practise landscape-scale management. Of these, the most prominent are World Heritage Sites, biodiversity initiatives, transfrontier conservation areas and biosphere reserves. It is sometimes difficult for the UNESCO biosphere reserve concept to obtain prominence amongst these different landscape initiatives.
The basic aims and objectives of most of these instruments and mechanisms are generally quite similar. However, the biosphere reserve concept embraces most of the important inherent principles of the major landscape-scale management initiatives. The concept has sustainable development as one of its points of departure. The two ideas operate within the same conceptual framework, namely to promote socioenvironmentally compatible living practices, thus it offers practical solutions to the many challenges facing landscape managers today. The legal standing of biosphere reserves remains a challenge. The Western Cape is the only province that has promulgated a Biosphere Reserve Act (in 2011). It is a regulatory act to support the establishment, management and funding of biosphere reserves in the province.
South African biosphere reserves: Existing and proposed
South Africa has six UNESCO designated biosphere reserves and one biosphere reserve which is currently in the planning phase ( Figure 1 , Table 1 ). Each one was established for very specific reasons and the processes differed dramatically. At present, all biosphere reserves have non-profit organisations as management entities and each is responsible for its own implementation and funding. biosphere reserve as its main objective. All their effort eventually led to the designation of the Kogelberg Biosphere Reserve (100 000 ha including both terrestrial and marine areas) in December 1998. 22 The Kogelberg Nature Reserve, forming the core area of the biosphere reserve, is widely regarded as a botanical hotspot 23 and a centre of endemism within the Cape Floristic Region. [24] [25] [26] [27] [28] [29] Their objective having been realised, the Kogelberg Biosphere Association eventually merged with the biosphere reserve management entity.
In contrast to the conservation focus of the Kogelberg, the Cape West Coast Biosphere Reserve followed on a spatial-planning process by the local municipality. The establishment of the biosphere reserve was very much a top-down approach (De Witt B 2009, oral communication, July 28) with a strong element of spatial planning and development. The Cape West Coast Biosphere Reserve, designated in 2000, is 378 000 ha including both terrestrial and marine areas.
Both the Kruger to Canyons and the Waterberg Biosphere Reserves were designated by UNESCO in 2001. The Waterberg is an area of 417 000 ha and was the first biosphere reserve in the northern reaches of South Africa. It is located in the Bushveld district in the northern Limpopo Province and is a sparsely populated area. The Waterberg escarpment of massive sandstone forms the core wilderness area of the biosphere reserve. The economy of the biosphere reserve is largely driven by nature-oriented activities. Environmental education is a focus area of the biosphere reserve. The biosphere reserve process started in 1996 and it took 7 years of negotiations between the rural African communities and private landowners before consensus could be reached. 30 The The Cape Winelands Biosphere Reserve was designated in September 2007. The Cape Winelands District Municipality is the driving force behind the biosphere reserve and it views the biosphere reserve as an innovative strategy to foster a spirit of cooperation between various role players. 32 The biosphere reserve encompasses an area of 322 000 ha, comprising sections of the Cape Floral Region Protected Areas World Heritage Site as core areas. The biosphere reserve was motivated through the Integrated Development Plans of the relevant municipalities and was thus integrated into a spatial-planning initiative. South Africa's newest biosphere reserve, the Vhembe Biosphere Reserve, was designated in 2009. This biosphere reserve is by far the largest in the country with a size of 3 070 000 ha. Vhembe is located in the far northernmost reaches of South Africa and includes the Soutpansberg. It covers the entire Vhembe District of Limpopo Province, Blouberg Local Municipality and the northern part of the Kruger National Park. The indigenous people in Vhembe have a rich history of Indigenous Knowledge Systems and the aim of the biosphere reserve is to pro-actively conserve and promote these systems. Vhembe forms part of two transfrontier conservation parks -Great Limpopo and Greater Mapungubwe.
The Gouritz Initiative in the Western Cape is another landscape that opted for biosphere reserve status. The process of nominating the area as a type of cluster biosphere reserve started toward the end of 2008. [33] [34] [35] The nomination document was submitted to DEA in 2011. UNESCO subsequently requested additional information and the nomination is currently being reviewed for designation in 2014. The area comprising the proposed Gouritz Cluster Biosphere Reserve covers approximately 3 269 000 ha. The proposed biosphere reserve will contribute significantly to biodiversity conservation in the Klein Karoo.
Current sites for potential biosphere reserves are Magaliesberg and the Marico area.
Challenges with implementation of the Programme in South Africa
The MAB Programme has been active in South Africa for almost two decades, and has resulted in six designated biosphere reserves and a few proposed sites. Despite stern efforts by a group of biosphere reserve practitioners, the concept it still not well known and sufficiently supported in the country.
The biosphere reserve concept is very much in line with modern thinking of landscape management because it seeks to balance ecological requirements with the economic needs of people living in these particular areas. For this reason it is potentially one of the greatest instruments to promote collaboration across administrative and political boundaries, especially in sub-Saharan Africa, while demonstrating a practical implementation of sustainable development.
In South Africa, however, biosphere reserves are often wrongfully perceived as a conservation instrument with which to block unwanted development. The benefits of implementing the MAB framework through biosphere reserves must be made very clear. In UNESCO's Biosphere Reserves: Special Places for People and Nature it is pertinently stated: 'Conservation-sustainable development policies are fine on paper. The challenges are with their implementation.' 2 It must be emphasised that biosphere reserves are not just another type of protected natural space, but that they correspond to a broader and much more ambitious concept. It is accepted that protected areas, separated from the larger biogeographical landscape of which they form part, have less chance of fulfilling their conservation function than a protected area that is treated as a component of the wider landscape. Methods benefitting the latter include innovative tools such as biosphere reserves that are implemented towards promoting sustainable development across political boundaries.
Benefits of biosphere reserves
Biosphere reserves truly are 'special places for people and nature'. 2, 9 The biosphere reserve concept is inclusive by nature, thereby addressing not only biodiversity conservation, but also the social, ecological and cultural aspects of a given region. 36, 37 Biosphere reserves offer models of 'sustainable development in action' and are the embodiment of the Ecosystem Approach, as adopted under the Convention of Biological Diversity. 38 The most important value of implementing the biosphere reserve concept lies in its international affiliation with UNESCO. The MAB WNBR is one of only two international networks that are based on regional sites. 39 Being part of the WNBR carries a wealth of international recognition and access to expertise, thereby facilitating funding from a variety of international institutions.
Biosphere reserves foster collaborative thinking about the future management of a defined space. They promote decentralisation of decision-making whilst promoting collaboration and co-management practices between all stakeholders. Some of the benefits of a biosphere reserve are noted by Stoll-Kleemann and Welp 10 : joint decisionmaking by a broad range of players; more effective implementation of management practices because of wide support for the biosphere reserve; pooling of expertise and knowledge that results in high-quality decision-making; and the ability to act as a coordinating unit between different organisations.
The future of the MAB Programme in South Africa would be more secure if it were recognised that it addresses the focus areas of national government, namely climate change mitigation and adaptation, and social development including poverty alleviation and job creation. The DEA has adopted a strategy for the expansion of protected areas based on ecological information; 94% of the focus areas are in private ownership. Therefore an urgent need exists for innovative ways with which to implement biodiversity conservation. Biosphere reserves offer such an Commentary UNESCO's Man and the Biosphere Programme in South Africa Page 4 of 6 option and play an integration role towards ensuring complementarity and harmonisation of all existing designations, schemes, policies and initiatives within a specific defined space. Although biosphere reserves are not included in the National Protected Areas Expansion Strategy, the MAB Programme is a valuable tool in this regard.
Concluding comments
It is a well-known fact that the future of our world as we know it is in jeopardy. According to the Convention on Biological Diversity, the loss of biodiversity worldwide was supposed to be greatly reduced by the year 2010. 40, 41 Today biodiversity is still disappearing at an alarming rate. In the future, land-use change, especially in terrestrial areas, will have the greatest negative impact on biodiversity. 42 In addition, population growth and changes in consumption patterns will also have a large impact on the natural environment. 43 Maybe we need to act a little differently. The human species desperately needs to find ways of living more sustainably on Earth and to be more connected to the plight of our planet. An important outcome of a biosphere reserve is the interconnectedness between people and nature.
The potential of the MAB Programme in South Africa is coupled to the value of a biosphere reserve as demonstration sites for sustainable land management. However, it is a fact that other pressing issues currently at play in South Africa -such as overpopulation, poverty, job creation and poor service delivery -sometimes need attention before the influence of a biosphere reserve can be recognised and understood. If carefully executed, the biosphere reserve concept does have a future with socioecological land-management strategies in South Africa and biosphere reserves could indeed live up to their reputation as 'special places for people and nature'.
